The evaluation of quality in agricultural products affords many research problems. Primarily, there is the difficulty of defining quality factors and the worker does well to confine his efforts to those correlated with very concrete morphological or chemical differences which are easily measureable. The variations in quality which are noted by consumers may be caused by conditions existing during transportation or storage, or, they may have arisen from the cultural methods used by the producer. The variations in degrees of quality from production methods are not capable of extreme variation owing to the limits imposed by factors of heredity. With vegetables, however, some variations have been noted to occur from soil moisture and nutrient fluctuations.
Introduction
The evaluation of quality in agricultural products affords many research problems. Primarily, there is the difficulty of defining quality factors and the worker does well to confine his efforts to those correlated with very concrete morphological or chemical differences which are easily measureable. The variations in quality which are noted by consumers may be caused by conditions existing during transportation or storage, or, they may have arisen from the cultural methods used by the producer. The variations in degrees of quality from production methods are not capable of extreme variation owing to the limits imposed by factors of heredity. With vegetables, however, some variations have been noted to occur from soil moisture and nutrient fluctuations.
A critical study of the response of certain market garden crops to fertilizer elements is being made on the experimental plats of the Rhode Island Agricultural Experiment Station. This study affords an excellent opportunity for research on the effect of the different elements on quality factors. During the. summer of 1935, an attempt was made to determine whether a correlation might be found between the fertilizer ratios used and the amount of flesh found in the fruit of tomatoes growing on these plats.
Materials and methods
Pritchard tomatoes were grown on triplicate field plats, each -of an acre in area. The fertilizers used in this experiment, their application in pounds per acre, and the fertilizer ratio are given in table I.
At intervals between August 12 and September 27, when the fruits were being harvested for market, samples were taken at random from all plats. They were then graded and only fruits of U. S. no. 1 grade were used.
A median cross section was made of each tomato. In order to insure as uniform a location as possible for the cut, a special gauge was constructed ( fig. 1 ). This consisted of a platform which was capable of being raised or lowered and to which a carpenter's combination square was attached. The tomato was placed on the platform and the sliding arm of the square was adjusted until it rested on the blossom end of the tomato. A reading was taken of the length of the vertical axis of the fruit. The platform was then raised and clamped in position so that a knife resting on the two metal gibs (EE', fig. 1 ) and sliding along them bisected the vertical axis of the tomato, cutting the fruit in half.
A piece of the tomato fruit was next laid with the cut face on a sheet of cardboard and its circumference was outlined in pencil. This outlined area, designated as the total area, was carefully cut out, numbered, and put aside for future measurement.
Using a special gauge ( fig. 2 H) , a slice one-eighth of an inch in thickness was cut from the half of the tomato.
The slice of tomato was placed on a metal screen, and, with the aid of a stream of water from a coarse nozzle, and tweezers, the seeds and their gelatinous matrix were removed. Carbon black was then sprinkled thickly over the slice to insure complete opacity.
To determine the areas of the slice of tomato and the cardboard disc, an area-measuring device similar to that described by BERGMAN2 was constructed. This device consisted, in principle, of a light source and a lens which focuses the light on a glass screen on which the section of tomato was placed. The light passing this screen was collected by a second lens and focused on a Weston photronic cell which was connected with a millivoltmeter. The screen and light source were calibrated so that the effects of the light passing through the screen were known for the whole area, and any portion covered to prevent passage of light could be easily calculated from the decreased readings of the meter. The apparatus was calibrated by using discs of known area. 
KRAUSCHE AND GILBERT: FLESHINESS OF TOMATO FRUITS
that the group of fruits treated with high nitrogen fertilizer relatively had the least amount of flesh, while the fruits of plants treated with low nitrogen fertilizer had the greatest areas of flesh. That these differences are significant is shown by the application of STUDENT'S method of statistical analysis which gives odds of 96 to 1 to the difference between the high and low nitrogen fertilizer treatments, and 85 to 1 between the low and the medium nitrogen fertilizer of the regular chemical fertilizer treatment. None of the other comparisons gave significant odds. It would seem, therefore, from these results that the fleshiness of tomato fruits, and, conversely, the size of the cavities of the fruits may be related to the amount of nitrogen in the fertilizer treatments. The growing of tomatoes with little or no nitrogen tends to produce the greater amounts of flesh. While this may be desirable from the viewpoint of the consumer, visual observations of the firmness of the flesh lead to the opinion that the flesh of the fruits grown with the low nitrogen fertilizer treatment tends to be less firm and may be less desirable due to greater risk during marketing and storage. On the other hand, the fruits from the plants with the highest nitrogen fertilizer treatments had the largest cavities, thus possibly being less desirable for the consumer. It would seem therefore that a medium nitrogen fertilizer treatment would be the most desirable to insure good quality, as evaluated by fleshiness.
Summary
This study is concerned with the possible effect of fertilizers upon the fleshiness of tomato fruits. By measuring the area of the cross-sections of fruits with pulp removed, and by growing plants with varying fertilizer ratios, evidence was obtained to show that only the nitrogen content of the fertilizer gave significant differences in the degree of fleshiness. The fruits of the plants treated with the high nitrogen fertilizer tended to have relatively less flesh than the fruits of the plants treated with the low nitrogen fertilizer. The use of excessive amounts of nitrogen in the fertilizer may thus produce fruit with such large cavities that it injures the quality.
